Propagating and standing fronts between Hopf-and Turing-type domains are observed experimentally on a one-dimensional array of resistively coupled nonlinear LC-oscillators describable by a two-component reaction-diffusion equation. Numerical and experimental results are compared in particular with respect to front velocities. In the neighbourhood of a codimension-two point two coupled Ginzburg-Landau equations, derived by multiple scale methods, are a useful approximation.
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System (1) is a reaction-diffusion system of activator-inhibitor type as studied by Turing [ 2 1. The derivation of this continuous system written in normalized variables and parameters from the network equations is outlined in ref.
[ I], here we give only the basic transformations.
The S-shaped voltagecurrent characteristic S(Z) is approximated by S(Z) = v*-x(Z-r")+yl(z-I*)3 ) x= 1270 R, ~~0.165 V/(mA)3, r*=3.34 mA, Wz7.54 V.
The normalized version of S(Z), its cubic approximation and the load line are given in fig. 2 . The transformations between the experimental and dimensionless parameters are where <=length of the system, N=number of cells,
Also the time is resealed: 6 ). To observe negative velocities, first a stationary Turing-type domain must be prepared for example by a FF at lower D, then D, is increased and some additional oscillating cells are connected with one boundary. The latter induces a "melting front" (MF), which travels through the network generating a homogeneously oscillating state (Hopf-type domain). In fig. 6 there is a gap between the branches of positive and negative velocities. Within the gap FFs or MFs travel only through a part of the system until they are pinned at some position.
Front velocities computed numerically with a spatial discretization of 128 points, that is 6.5 points per period, match reasonably well with experimentally observed values, considering that the nonlinearity f(v) used in the calculations is only an approximation to the real characteristic S(Z). Improving the numerical discretization to about 30 points per spatial period and 500 in total, smaller velocities are obtained. What is more, FFs at different D, now produce Turing-type domains which differ in wavelength, whereas with lesser discretization all FFs result in the same structure. So there are now several MF branches, one branch to each structure left behind by a FF (fig. 7 ). Higher spatial discretizations do not change the results any more, so 30 points per period are used for all further numerical investigations. The velocities of FFs decrease with increasing S. The dependence of c on both parameters can be shown by means of its zeros in the Du-l/6 plane ( fig.   8 ).
FFs and MFs can be understood as transitions between two competing domains. An analytical approach can be made if we choose D, and 6 close to the codimension-two bifurcation point Do,,= In terms of (3 ) the leading Hopf bifurcation occurs at Re (mu) = 0, i.e. at 6= 6,, whereas the leading Turing bifurcation is located at mT = 0, corresponding to D, =D,,. Both are supercritical and result in stable Hopf respectively Turing states. If 6> S, and  D,,c D,,,, (fig. S) 8) . Deviations from the optimal wavelengths within the domains further reduce the width of this sector since they lead to smaller amplitudes. We did not find analytical front-type solutions of (3), so to check the results we compared numerically obtained FFs of ( 1) and (3) close to Do,c, SC (fig. 9 ).
Up to now we have only discussed simple propagation of fronts resulting from certain combinations of Hopf-and Turing-type domains. But one might expect that there are other combinations which do not lead to such a simple result. To induce more complicated behaviour we started with a homogeneous Hopf-type domain in combination with a Turing-type domain which was prepared by a fast FF at small D,. If then D, is changed to a value slightly above the estimated zero of the front velocity, first a MF with a small velocity can be observed. But in addition the wavelength within the Turing-type domain slowly increases ( fig. 10 ) and the Hopf-type domain is modulated on a large scale. This finally turns the front back to become a FF. Such a behaviour might be viewed upon as an interaction of two mechanisms:
(a) Propagation of a FF/MF depending on the wavelengths of the domains; (b) Phase diffusion [ 61 within the Turing-type domain in the presence of a free boundary tends to increase the wavelength, and the approximately stationary front induces a large-scale modulation of the Hopf-type domain.
So at the beginning there is a MF because the Hopftype domain is "stronger" than the initial Turing-type -4L . ' Fig. 9 . Comparison of front velocities at 6~2.5. The determination of front velocities can be extended to the ranges of unstable domains in the frame of the Ginzburg-Landau equations, however, for system ( 1) it was impossible to come to reliable values. domain, but by changing the wavelengths the Turing-type domain becomes "stronger", so the MF becomes a FF. Moreover, this FF maybe is pushed by the extending Turing-type domain towards the Hopftype domain. Since the short wavelength Turing-type structure is stable, in the case of Neumann boundaries, the wavelength can only be increased in the presence of the front.
Coexistence of different nontrivial patterns has recently been described by Kolodner et [ 111 in the case of a quasi l-d (laterally extended) dc-driven gas-discharge system. In addition, these authors found coexisting stationary and traveling patterns separated by a stationary front. Moving Hopf-Turing fronts, however, have so far, to the best of our knowledge, only been described in connection with the oscillator chain discussed in this paper tlS1.
In this context there is extensive theoretical work on patterns governed by a single complex GinzburgLandau equation. In their review of this field, van Saarloos and Hohenberg [ 121 present several criteria for the existence and stability of fronts and pulses as well as sinks and sources involving different traveling wave states as well as trivial domains. It would be desirable to extend these results to the case discussed in our paper.
In summary we may say that experimental and numerical evidence could be presented for the phenomena of freezing and melting fronts between Turing-and Hopf-type domains in a two-component reaction-diffusion system. Close to the related codimension-two point a pair of coupled GinzburgLandau equations could be derived and was found to be a useful description. We numerically demonstrated the interaction of front propagation and phase diffusion within the domains. It is desirable for the future to study this phenomenon by means of the Ginzburg-Landau equations.
